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Comment on ‘Individual external dose
monitoring of all citizens of Date City by
passive dosimeter 5 to 51 months after the
Fukushima NPP accident (series): II.
Prediction of lifetime additional effective dose
and evaluating the effect of decontamination
on individual dose’
Shin-ichi Kurokawa
High Energy Accelerator Research Organization,KEK
Dear Sir
Makoto Miyazaki and Ryugo Hayano have published two papers of the series,
“Individual external dose monitoring of all citizens of Date City by passive
dosimeter 5 to 51 months after the Fukushima NPP accident (series)”.[1][2] I
point out serious inconsistencies in the second paper. To make the argument
simpler, I only discuss the case for zone A.
In order to evaluate the lifetime additional doses the authors determine
the ambient dose reduction function f(t), which is supposed to be normalized
to unity at t = 0.65y, multiply it by the mean ambient dose rate H˙∗A
10
(0.65)
and the coefficient cA ( the average of individual doses divided by ambient
doses), and integrate the product over time.
I firstly point out that the formula (1) of the paper that defines f(t) is
incorrect. The formula does not give f(0.65) = 1. A normalization factor is
1
missing.
The authors state that H˙∗A
10
(0.65)= 2.1 µSvh−1 and cA = 0.10, which
contradict figure 6, where the curve H˙Ap (t) is apparently drawn by using the
product of H˙∗A
10
(0.65) and cA as 0.33 µSvh−1.
In the caption of figure 7, the authors write that “glass-badge data and
the reduction curve shown in figure 6 are converted to cumulative dose distri-
butions and HAp (t), respectively.” In figure 6 the curve H˙
A
p (t) is lower than or
almost equal to the median values of the individual dose rate distributions,
while in figure 7 the curve HAp (t) is higher by about 15% than the median
values of the cumulative dose distributions. The authors do not show any
reason why this happens.
At the time of t = 3y (36 months after the accident), the cumulative dose
shown by the curve HAp (t) in figure 7 is 2.7 mSv and that of median value
is 2.4 mSv. I integrated the area below the curve in figure 6 by using the
properly normalized reduction function and H˙Ap (0.65) = 0.33 µSvh
−1 from
t = 0.39y to t = 3y and obtained the value of 4.8 mSv. These three values
must be equal or very similar to each other. The discrepancies are very large
and the reason of this discrepancies are not shown in the paper.
The increase of the median of cumulative doses from 29 month to 38
month in figure 7 is measured on the enlarged figure to be between 0.18 and
0.12 mSv/3month. Since the reading of glass-badge is digitized by 0.1 mSv
step, the increase of dose per three months must be an integer multiple of 0.1
mSv, when the number of the participants is odd number, 425 in this case.
The increase of 0.18-0.12 mSv/3month violates this principle. Let me point
out that in figure 6 median doses per 3 months in this period are 0.3 mSv,
which is twice as large as 0.15 mSv/3month.
The authors write that “By extrapolating H ip(t) to t = 70y (and by
adding the estimated external dose for the initial 4 months) we estimated the
additional lifetime dose for each zone.” They obtained 18 mSv for zone A. I
also calculated the median lifetime dose for zone A by using the H˙Ap (0.65) =
0.33 µSvh−1 and have found that it is not 18 mSv but 26 mSv.
In order to get 18 mSv for the lifetime dose, H˙Ap (0.65) must be 0.22
µSvh−1. Moreover, in order to get the curve and the median value of the
cumulative doses of figure 7, H˙Ap (0.65) must be 0.19 µSvh
−1 and 0.17 µSvh−1,
respectively. These three values differ significantly from 0.33 µSvh−1.
I add three more comments : (i) the phrase “mean ambient dose H˙∗A
10
(0.65)”
(under equation (2)) is inconsistent with the phrase “median grid dose H˙∗A
10
(0.65)”
2
(figure 6 caption, where it is wrongly written as H˙ iA
10
(0.65) ), (ii) according
to equation (2), the curve in figure 7 should not be HAp (t) but H
A
p (t) − I,
and (iii) if I is the “dose during the first 4 months”defined in the reference
11 of the paper, then the lower limit of integration in equation (2) should be
t = 0.33y rather than “t = 0.39y” (= 4.7 months).
In summary, I have found serious inconsistencies in the paper, which
prevent me from getting reliable information from the paper.
I am grateful to Professor Shin Takagi for his valuable discussion and
comments to the point.
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Yours sincerely,
Shin-ichi Kurokawa
High Energy Accelerator Research Organization, KEK
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